Effect of liposomes sensitized with methotrexate-gamma-dimyristoylphosphatidylethanolamine on cells that are resistant to methotrexate.
This study compares the ability of methotrexate and liposomes, in which the drug is anchored to the lipid bilayers via methotrexate-gamma-dimyristoylphosphatidylethanolamine, to inhibit proliferation of human leukemic cells (CEM/O) and cells derived from this line that are resistant to methotrexate because of either a defective transport system (CEM/MTX cells) or elevated levels of dihydrofolate reductase (CEM/R1 cells). Whereas CEM/O and CEM/MTX cells show a 120-fold difference in their susceptibility to methotrexate (as measured by the incorporation of tritiated deoxyuridine into DNA), both lines are equally sensitive to the liposomes. In contrast, proliferation of CEM/MTX cells is not inhibited significantly by methotrexate-gamma-glycerophosphorylethanolamine (MTX-gamma-glyceroPE), the water-soluble analog of MTX-gamma-DMPE. Both the ability of the liposomes to circumvent the transport defect, and the inability of MTX-gamma-glyceroPE to do so, were anticipated on the basis of previous experiments which show that thiamine pyrophosphate could antagonize inhibition of mouse 3T3 and L1210 cell proliferation by methotrexate and MTX-gamma-glyceroPE, but not inhibition by liposomes. Human cells (CEM/O) behave similarly. The present experiments also suggest that liposomes prepared with MTX-gamma-DMPE can partially reverse the methotrexate resistance of CEM/R1 cells that is due to overproduction of the target enzyme.